This report deals with the oxygen consumption of different parts of the brains of rats during extrauterine development and the glucose utjilization of whole brains at various ages.
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METHODS.
The brain, without the olfactory bulbs, was divided as follows: The pallium and cerebellum were separated from the neuraxis. The latter was cut in two in front of the pons. The caudal part to the first spinal nerve is called the medulla; the rostra1 part, which includes the corpora striata, is designated as the stem.
Warburg respirometers were used for the measurement of the oxygen consumption. Each of the above parts of the brain was chopped and suspended in tared vessels containing Ringer-glucose solution buffered to pH 7.4 with phosphate (1) . The wet weights were determined before placing the vessels in the bath. Care was taken to put approximately the same weight of tissue in all the vessels. Thus with the brains of older rats it was necessary to distribute the pallium and the stem in two or three vessels, while to obtain sufficient tissue in newborn rats it was necessary to pool the parts of the brains of several litter mates. The temperature of the bath was maintained at 38OC. Readings were taken beginning 50 min. after death of the animal. The results are expressed in cubic millimeters of oxygen per 100 mgm. of wet brain per hour.
Glucose utilization was determined on whole chopped brain suspended in Ringer-glucose-phosphate medium (10 cc. of medium for each 200 mgm. of tissue) and shaken in stoppered Erlenmeyer flasks for two hours. ShafferHartman-Somogyi's method was used for glucose determination.
The results are expressed as milligram of glucose per 100 mgm. of wet weight per hour.
RESULTS.
Figure la shows the oxygen uptake of the various parts of the brain during growth. In figure lb is plotted the oxygen uptake of the entire brain during that same period. These latter values were calculated from the oxygen uptake and the weights of the individual parts of the brain. Because of the large relative weight of the pallium its influence on the metabolism of the whole brain is so great that the curve in figure lb resembles the curve found for the pallium in figure la; the influence of the other brain parts is of course in proportion to their relative weights (table 1) .
As has been found by others (2), the oxygen uptake of the whole brain is at its lowest level during the first week of life. A slight fall in respiration occurs between the second and fourth day, which is the result of a similar drop that occurs in the pailium and, to a lesser extent, in the stem ( fig. la) first two weeks the medulla has the greatest oxygen uptake and the pallium the lowest.
No consistent values could be obtained for t,he cerebellum for the first week because of its minute size, but there are indications that its respiration is of the same magnitude as that found for the medulla.
At the end of the first week a sharp rise in the respiration of the pallium and stem occurs, which continues until a maximum is reached at the 7th and 5th week respectively. There occurs during tohis period a re-arrangement in the order of the rates at which the different parts of the brain take up oxygen. By the fifth week the stem has the highest respiration, followed by the pallium, cerebellum and the Time is given in days.
A stands for adult. In figure la the points are identification point's for the curves of the various parts; they do not represent points of observation. In figure lb each point is an observation. medulla. The medulla showing a steady rise from birth reaches a maximum at about the third week, which is earlier than that of stem or pallium. The greatest oxygen uptake of the whole brain is found between the 4th and 7th week and then falls off gradually until at about the 20th week the adult level is reached. The respiration of the stem drops below that of the pallium at about the 1 lth week, so that when the adult level is reached the brain parts take up oxygen in the following order: pallium stem, cerebellum and medulla. This confirms results on adult rats by Himwich, Sykowski and Fazekas (3) .
The glucose utilization of three age groups is shown in table 2. It is lowest in the 1 to 10 day old rats, highest in the 10 to 30 day old groups and falls off slightly for the adults. Expressing the glucose and oxygen data in micro-D. B. TYLER AND A. VAN HARREVELD equivalents (columns IV and V) we find, however, that the ratio of glucose disappearing over the oxygen utilized is greatest in the 1 to 10 day old group (column VI). This glucose oxygen ratio is undoubtedly an index of the amount of glycolysis.
IhCUSSION.
The curves of the oxygen consumption of the various parts of the developing rat brain resemble curves reported for dogs (4). In rats there can be distinguished three levels of metabolism during the postnatal life. An examination of the results of Himwich and Fazekas reveals that the same three levels can be found also in dogs. The metabolism during the first week of life is characterized by a very low oxygen and glucose utilization and a high glycolytic activity (first level). Between the 4th and the 7th week the respiration is the highest to be found during the animal's life (second level).
The third or adult level is lower than the second one and is reached after about 20 weeks.
The individual parts of the brain exhibit also these three levels although all parts do not reach these levels at the same time. Thus the curve of the medulla indicates t,hat at birth the respiration of this part already is approaching the second level, while the pallium and the stem remain at the first level for several days after birth. The slight drop in metabolism of the pallium and the stem between the 1st and 4th day is probably due to the hydration that occurs at this time. Donaldson and Hatai (5) reported that the amount of dry material of the brain falls from 12.6 per cent to 11.9 per cent during the first 4 days of life. This indicates that during that period about 60 mgm. of water have been added to each gram of brain tissue. The addition of such considerable amounts of non-respiring material may account for the drop in oxygen uptake. Although this decrease in solid material also occurs in the medulla, the rise in metabolism in tlhat part no doubt masks the drop to be expected from hydration.
Similarly the fact that the drop in the pallium is greater than that of the stem may indicate t,hat the rise in the oxygen uptake begins earlier in the stem than in the pallium.
It is interesting to note that the metabolisms of the various parts reach their peaks in the same order as the transition of the first into the second level takes place, namely, first the medulla (end of the third week), then the stem (end of the fifth week) and finally the pallium (seventh week).
The rise in metabolism coincides with the beginning of mvelinization of the r rat's brain (6, 7, 8) . This process continues with great intensity until about the 6th week of life (7) . It is remarkable that notwithstanding the deposition of considerable amounts of poorly respiring myelin (9) the respiration of the rat brain almost doubles during that time. It might be assumed that the energy required for myelinization and the many other changes occurring during the first month of life (7) results in the high metabolism found during this period.
However, the fact that the oxygen consumption does not fall off to the same extent as the reduction of the formation of myelin and other substances, but remains, at least elusion.
in the stem and pallium, at a continuous high level forestalls this con-
The order in which the brain parts start their transition from the first into the second level, and in which they reach their peaks, is the same as the order in which they start functioning.
It seems likely, therefore, that the transition is correlated with the beginning of function of the brain parts.
The high glycolytic activity found during the first week of life is of considerable interest in view of the high resistance that newborn animals show to oxygen lack and circulatory arrest (10) . It has been suggested (11) that newborn animals can obtain anaerobic energy through glycolysis to a greater extent than the adults. SUMMARY 
The oxygen consumption
and glucose utilization of excised rat brain were determined at different ages. Three distinct levels in the respiration of the brain can be distinguished.
The lowest level which occurs during the first week of life is characterized by a low oxygen and glucose utilization but a high glycolytic activity.
The highest level occurs between the 4th and 7th week and is characterized by a high glucose and oxygen utilization but a decrease in glycolytic activity.
The adult level is reached at about the 20th week and is somewhat lower than the second level.
2. The order in the rate at which the various parts of the brain take up oxygen changes during development.
At birth the medulla has the highest respiration, followed by stem and pallium; in the adult, this order is reversed.
